Purpose To measure the effectiveness of a tailored decision aid (DA) designed to help women make informed decisions about genetic testing for breast/ ovarian cancer risk. Methods A total of 145 women were randomized to receive the DA or a control pamphlet at the end of their first genetic counseling consultation. Of these, 120 (82.8%) completed two questionnaires, 1 week and 6 months post-consultation. Results While the DA had no effect on informed choice, post-decisional regret or actual genetic testing decision, the trial showed that women who received the DA had higher knowledge levels and felt more informed about genetic testing than women who received the control pamphlet (v 2 (2) = 6.82; P = 0.033; v 2 (1) = 4.86; P = 0.028 respectively). The DA also helped women who did not have blood drawn at their first consultation to clarify their values with regards to genetic testing (v 2 (1) = 5.27; P = 0.022). Women who received the DA were less likely to share the information with other family members than women in the control condition (v 2 (1) = 8.78; P = 0.003). Conclusions Decision aids are an effective decisionsupport strategy for women considering genetic testing for breast/ovarian cancer risk, and are most effective before the patient has made a decision, which is generally at the point of having blood drawn.
Introduction
Genetic testing for cancer risk can empower individuals to make informed choices about their health management for the future. In many countries, women with a strong family history of breast and/or ovarian cancer can be tested for a mutation in one of two breast and ovarian cancer-related genes (BRCA1 and BRCA2). This knowledge enables women identified as carriers of a breast/ovarian cancer-related mutation to significantly reduce their risk of developing cancer through increased use of screening and preventative measures [1] [2] [3] [4] [5] . Conversely, proven non-carriers of BRCA mutations, and their offspring, are only at population risk of developing cancer and do not need to consider the increased surveillance and preventative options offered to carriers, saving the costs, concerns and inconvenience of unnecessary procedures [6] .
There are generally two stages involved in cancer genetic testing. The first involves the collection of blood from an affected individual for a 'mutation search', whereby the BRCA1 and BRCA2 genes are examined for pathogenic mutations. Genetic testing in individuals already affected by cancer can help to clarify a woman's future risk of developing further breast and/or ovarian cancers. Mutation search however, is often inconclusive because a causative mutation cannot always be found despite a strong family history. If a causative mutation is identified in an affected family member, then other adult at-risk family members can be offered a 'predictive' test to find out if they carry the family-specific mutation. Predictive testing in unaffected women is significant because it predicts her future risk of developing breast and ovarian cancer. Women who carry a germline mutation in a BRCA1 or BRCA2 gene have a lifetime risk of developing breast cancer of 50-85% and a lifetime risk of developing ovarian cancer of 15-65% [5, 7, 8] , with her offspring having a 50% chance of carrying the same mutation.
One problem of genetic testing for cancer risk is that it is not a failsafe means of determining women's chances of developing cancer. Inconclusive results or results of uncertain significance are common, and the psychological impact of going through the genetic testing process and receiving an inconclusive result is not yet well understood [9] [10] [11] . It is also crucial for women who receive a positive test result to understand that it is not possible to predict when, where and indeed if they will ever develop cancer. For non-carriers, it is similarly important for them to understand that it is still possible for them to develop breast and/or ovarian cancer, despite a negative predictive genetic testing result.
A decision aid for women considering genetic testing A decision about genetic testing for cancer risk is a 'preference-sensitive' decision, and the best choice for each patient is usually made by weighing up how they value the benefits of genetic testing compared to its potentially harmful implications [12, 13] . Given the complexity of the potential benefits and limitations of genetic testing for breast/ovarian cancer risk, a decision aid (DA) for women considering genetic testing was developed. Decision aids are specifically aimed at facilitating decision-making, and are designed to improve patients' understanding of the potential benefits and risks of their different options, as well as assist patients to consider the personal importance they place on each of these options [14] . The development and evaluation of the DA was theoretically guided by the frameworks developed by O'Connor and colleagues, which provide guidance on the DA development process, selection of study measures, specification of hypotheses, and suggested study outcomes for the evaluation of the effectiveness of DAs [15] [16] [17] .
The breast/ovarian cancer DA provides balanced information about three options: doing nothing (i.e. not undergoing genetic testing), undergoing genetic testing or deciding to consider the issue at a later date. The topics in the 40-page DA include background information about cancer and cancer-related genes, a description of the genetic testing process, possible test results and a discussion of the potential impact of genetic testing on the individual and their family. The DA explains the evidence available on cancer risks and genetic testing, as well as explaining the differences between mutation search and predictive testing and the potential benefits, risks and limitations of testing. The DA includes information on the chances of receiving different types of test results (true and false, and positive and negative results, as well as inconclusive results), and describes the next steps for the patient based on their result. Where possible, visual diagrams are used in conjunction with words and numbers to describe probabilities, and diagrams allow clinicians to tailor the DA to the patient by circling the risk levels appropriate for their age group. The DA concludes with two patient stories, and a blank personal worksheet (values clarification exercise) is provided for individuals to list the benefits and risks of genetic testing in their situation. The worksheet also asks individuals to rate the importance of each risk and benefit as a 'leaning' towards or against having the genetic test by allocating 0-5 stars to each listed item. A more detailed description of the DA is provided in Wakefield et al. [18] .
Aims and hypotheses
This study aimed to evaluate a DA for women considering genetic testing for breast and ovarian cancer risk in a randomized controlled trial. It was hypothesized that compared to women receiving the standard best practice (a general educational pamphlet), those who received the purpose designed DA would have:
(a) decreased decisional conflict about genetic testing (primary outcome); (b) increased knowledge about genetic testing; and (c) an increased rate of informed choice.
Materials and methods

Sample
The research sample included women (both affected and unaffected by cancer) who approached one of five Australian familial cancer clinics participating in this study. Women are referred to Australian familial cancer clinics by general practitioners, oncologists and surgeons who become aware of, or concerned about, a woman's family history of cancer. While some procedures vary across clinics, most clinics conduct a brief telephone interview with potential patients prior to their appointment in order to ascertain a brief verbal family history, and provide the patient with information about further details they need to bring to their appointment.
To be eligible to participate in the study, women were: (i) eligible for genetic testing in Australia, that is, women with a family history consistent with a dominantly inherited hereditary breast/ovarian cancer syndrome who have an affected, living relative willing to provide a blood sample [19, 20] ; (ii) able to give informed consent; (iii) able to read English; and (iv) aged 18 years or older.
Males were excluded due to the low numbers of men currently attending familial cancer clinics, making meaningful statistical analysis of responses difficult. Affected women considering predictive testing were also excluded due to differing informational needs compared to unaffected women considering predictive testing.
Procedure
The human research ethics committee of each clinic approved the study and informed consent was obtained from all participants. A randomized controlled trial was used to compare the efficacy of the DA with an educational pamphlet currently used in many clinics in Australia [21] . The 4-page pamphlet is comparable to the DA in describing hereditary breast and ovarian cancer, its pattern of inheritance, and the general benefits and risks of genetic tests. The pamphlet does not however include characteristic DA features, such as balanced information describing different decision options, patient stories and a values clarification exercise [22] . Figure 1 presents a flowchart of the recruitment process. Consent to participate in the study was sought by clinic staff following each eligible patient's initial consultation. Those who agreed were given a pre-randomized envelope containing the DA or the control pamphlet, a consent form, the first questionnaire and a reply-paid envelope. They were asked to complete and return the questionnaire within 7 days after counseling whenever possible. The questionnaire was clearly marked ''Please read your genetic testing information booklet before completing your questionnaire'' and this message was reinforced by clinicians at the time of recruitment.
Recruitment of participants
Randomization at the end of genetic counseling minimized the potential impact of the knowledge of randomization status on the course of the consultation. Randomization after the patient had left the consultation (which would have ensured blindness of the clinician to the intervention assignment) was not pos-sible because some clinicians expressed a preference for being able to tailor the DA to the patient by entering personalized information (such as risk estimations based on family history) into the DA. Indeed, previous research has shown that patients at high risk of developing cancer prefer tailored over stand-alonetools [23, 24] .
Participants were randomized according to familywise randomization. That is, all patients who were the first of their family to attend the clinic were randomly allocated to the control or DA condition. Subsequent members of the same family attending the same clinic were then assigned to the same condition as their other family members, in order to prevent potential contamination across groups.
Six months post-consultation, a second questionnaire was mailed to assess any longer-term effect of the DA. Reminder letters and phone calls were made as appropriate.
Measures
Staff at familial cancer clinics provided the following data.
(1) Type of genetic test: Clinicians indicated which type of genetic test the woman was considering (mutation search or predictive testing). For predictive testing, the clinician indicated whether a family-specific mutation had already been identified, and if not, whether mutation search had commenced in the family. (2) Participant's disease status: Women were classified as either affected or unaffected by breast/ ovarian cancer, and if unaffected, their mutation carrier risk was given. (3) Blood drawn: Clinic staff noted whether or not blood was drawn on the day of the first consultation. This was a critical variable, as it determined whether the participant was able to read the DA or control pamphlet before having blood drawn for testing. In most Australian clinics it is standard practice to allow a 'cooling off' period after the patient's first consultation before drawing blood for a predictive genetic test (usually at a separate appointment two weeks later). In some clinics however, and in other individual cases (for example, if the patient has traveled a long distance or the patient has a good background knowledge before clinic attendance), blood may be drawn immediately after the first consultation at the patient's request. (4) Participant's decision: Clinicians reported the genetic testing decision they felt was the best choice for the woman at the end of the consultation (response options included: 'In my opinion the best choice for this patient would be to: 'undergo genetic testing', 'not undergo genetic testing', or 'defer their decision to a later date'). The concordance between clinician opinion and the patient's decision after the first consultation was rated as a dichotomous variable ('patient and clinician agreed' and 'patient and clinician disagreed' on best decision).
The initial questionnaire for participants elicited:
(1) Demographic characteristics: Including age, educational level, previous medical or health training and marital status. (2) Reading the materials: Participants were asked to rate how thoroughly they read the information materials they received (response options
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Patients' first opportunity to read the information materials they received, and complete and return questionnaire 1. Fig. 1 Flowchart detailing the process of care and recruitment included: 'from cover to cover', 'thoroughly', 'briefly', 'just the relevant parts' and 'not at all'). (3) Decisional conflict: The Decisional Conflict Scale (DCS) was used to assess uncertainty about choosing among alternatives [25] . It has four subscales which assess modifiable factors contributing to decisional conflict, including feeling informed, being clear about values, feeling supported in decision-making and feeling certain about the decision [15] . (4) Knowledge of genetic testing: Eight true-false items were purposively designed for this study and assessed knowledge about the genetic testing process, and the benefits, risks and limitations of genetic testing. An informed choice is one based on relevant knowledge, consistent with the decision maker's values and behaviorally implemented [26] . The measure combines the knowledge test described above, a 4-item attitudes scale, and genetic testing decision. As described in the scale's validated scoring instructions, two groups were classified as having made an informed choice: those who scored above the sample median on the knowledge scale, had a positive attitude towards testing and decided to undergo testing, and those who had a good knowledge score, a negative attitude towards testing and did not undergo testing. All other women were categorized as having made an uninformed choice. (6) Family involvement: Two 'yes/no' items assessed whether any other family member read the information materials given to the patient and whether other family members contributed to their decision-making process. Those who responded 'yes' were asked to indicate, using Likert-type scales separately for each family member, the extent to which they had read the materials ('from cover to cover' through to 'briefly'), and their level of involvement in the decision-making process ('extremely involved' to 'a little involved'). (7) Impact of Event Scale (IES): The 15-item IES was used to measure the frequency and severity of intrusive and avoidant thoughts about being at risk of developing breast and/or ovarian cancer [27] . The scale has good psychometric properties in women at increased risk of breast cancer [28] .
(8) Hospital Anxiety and Depression Scale (HADS):
The HADS is a 14-item self-report scale which requires respondents to choose between 4 responses that most closely describe how they have been feeling in the past week [29] . The scale has been validated in cancer patients [30] [31] [32] . (9) Genetic testing decision: One item asked participants about their decision about genetic testing at this point in time (i.e. 1 week after their first consultation). In order to reduce the demand for potentially sensitive information from participants, they were not asked about any genetic testing results they had received at either time point.
The second questionnaire collected data on measures 2-9 described above, as well as the:
Decision Regret Scale (DRS): The 5-item DRS assesses level of healthcare decision regret, and has good internal consistency and validity [33] .
Data analysis
Data were analyzed using SPSS 14.0 [34] and STATA 9.2 [35] . Descriptive statistics were used to describe the socio-demographic and other characteristics of the sample. This was followed by an 'intention to treat' analysis on the effects of the randomized trial of DA provision. As DCS and regret scores were highly skewed, these variables were recoded into binary dichotomous variables, with participants who received the minimum score for these scales (1.5 for DCS; 0 for regret) being grouped into the 'low DCS' and 'low regret' groups respectively. Similarly, knowledge was recoded into a categorical variable with three levels (low, medium and high knowledge).
In order to maximize the usefulness of all data collected and take account of the family-wise randomization, observations from the same family were treated as clusters using the method described by Williams [36] . This approach improves the accuracy of the analysis by taking into account the fact that observations from the same cluster (or family) are likely to be more correlated than data collected from independent observations (or individuals). A Bonferroni adjustment for multiple tests was not employed, as we wanted to control for Type 1 error at a 0.05 level of significance for each dependent variable separately, rather than over all dependent variables considered together. Extensive data analysis revealed no significant differences between scores for women considering mutation search compared to predictive testing on any of the dependent variables. As well, analysis of all two-way interactions revealed that the DA did not have a significantly different effect on the two groups of women for any dependent variable, so the two groups were combined for the purposes of the analyses.
The analyses used binary logistic regression for dichotomous dependent variables (DCS, informed choice, family involvement and regret) and multinomial logistic regression for knowledge (a test of proportional odds showed that ordinal regression was not appropriate because the effect of the independent variable was not uniform over the three levels of the dependent variable). Multinomial logistic regression essentially combines two binary logistic regression analyses, each based on a comparison of two of the levels of the outcome variable with the third level, or reference category. Results are reported as Wald's tests of parameters, which allow significance testing using v 2 . All regression models were run separately for each dependent variable, and always included time as a covariate and the clinic the woman attended as a fixed factor in the models. Thus, each model included dummy codes for clinic, group, time and the interaction between group and time. This strategy allowed us to incorporate the available data from both time points in the same analysis, as well as account for any potential differences between clinics.
Results
Response rates and sample Figure 2 presents the composition of the study participants. Briefly, 155 women were invited to participate in the study, of whom 145 (93.5%) agreed to participate. Of these, 119 returned the first questionnaire (82.1%) and 120 returned the second questionnaire (82.8%). Table 1 presents the participants' demographic characteristics. There were no significant group or clinic differences in demographic characteristics nor in any of the clinician reported data, indicating that randomization was successful in spreading potential confounding variables equally between the groups and across clinics.
Clinician report
Type of genetic test
Sixty-one percent of participants were considering mutation search and 39% were considering predictive genetic testing (see Table 1 ). Of those considering predictive testing, 66.0% were considering predictive testing after a mutation had been identified in their family, and 34.0% comprised of other types of predictive testing situations, such as women considering screening for founder mutations and women considering future predictive testing in families where a mutation had not yet been identified. There were no significant differences between women considering different types of predictive testing on any of the dependent variables, so they were combined for further analysis.
Participant disease status
Of the 73 participants (60.8%) who had had a previous diagnosis of cancer, 67 (91.8%) were affected with breast cancer only, 5 (6.8%) with ovarian cancer only and 1 (1.4%) with both breast and ovarian cancer. Of the 52 women who were unaffected by cancer, 46 (88.5%) had a 50% mutation carrier risk status (MCR), 4 (7.7%) had a 25% MCR, 1 (1.9%) woman had a 12.5% MCR and one (1.9%) had a 100% MCR as she was an intervening relative.
Blood drawn
Blood was drawn immediately after the first consultation in 43 (35.8%) cases. Having blood drawn was equally distributed in the study groups, with 32.9% of women in the DA group having blood drawn after the consultation compared to 34.7% of women in the control group (v 2 (1) = 0.06; P = 0.814). Giving blood at the first appointment was more common in women considering mutation search, with 29 (39.7%) of these women having blood drawn on the day of the consultation, compared to 14 (29.8%) of women considering predictive testing, although this difference was not statistically significant (v 2 (1) = 1.23; P = 0.268).
Participant's decision
In 113 (94.2%) cases, the clinician's opinion on the best decision for the patient agreed with the participant's decision one week after the consultation, with only 7 (5.8%) cases in which the clinician's opinion did not agree with that of the participant. Of these cases, three women remained undecided after the consultation, while their clinician recommended genetic testing and four women decided to undergo testing while the clinician felt it was best to either defer the decision or to not undergo testing.
Questionnaire 1
Reading the materials
Both the DA and the control pamphlet were read thoroughly before completing questionnaire 1, with 69.6% of the DA group and 76.2% of the control group reporting having read the DA or the control pamphlet 'from cover to cover' or 'quite thoroughly'. Women who had blood drawn on the day of their consultation were less likely to thoroughly read the educational materials they received than those who did not have blood drawn on the day (v 2 (1) = 9.51; P = 0.050). Decisional conflict
All dependent variable mean scores and proportions are presented in Table 2 .
Main effects
Overall, there was no significant difference between decisional conflict full-scale scores in women who received the DA compared to those who received the control pamphlet (v 2 (1) = 0.01; P = 0.937). However, the DA had a significant effect on scores on the informed subscale, such that women who received the DA were significantly more likely to be in the 'informed' group than women who received the control pamphlet (v 2 (1) = 4.86; P = 0.028). The DA had no effect on the remaining subscales, including support (v 2 (1) = 2.2; P = 0.138), certainty (v 2 (1) = 0.70; P = 0.401) and clear values (v 2 (1) = 2.52; P = 0.113).
Interaction with having blood drawn
There was no significant interaction between choosing to have blood drawn on the day of the consultation and the effect of the DA on decisional conflict full-scale score, nor on three of the subscale scores (DCS: 
Knowledge scores
Main effects
The main effects model showed that the DA significantly improved knowledge at both time points (v 2 (2) = 6.82; P = 0.033). More specifically, the odds of women who received a DA being in the high knowledge group (relative to the low knowledge group) were more than twice as high as those for women in the control group (RRR = 2.73; P = 0.015) (see Fig. 4 ).
Interaction with having blood drawn
There was no significant interaction between choosing to have blood drawn on the day of the consultation and *P < 0.05 a Some women did not answer the Regret Scale or uptake questions because they either remained undecided about genetic testing, or were awaiting the results of a relative's genetic test and were therefore unable to undergo testing at this point the effect of the DA on knowledge score (v 2 (2) = 5.51; P = 0.064).
Informed choice
The effect of the DA on the measure of informed choice was not significant (v 2 (1) = 1.06; P = 0.304), nor was there any significant interaction effect of having blood drawn on the day of the consultation (v 2 (1) = 0.20; P = 0.657).
Family involvement
The majority of women reported sharing the information materials they received with other family members, particularly by 6 months after their consultation (see Table 2 ). Logistic regression with the dichotomous variable ('information shared with any family member' versus 'not shared with any family member') showed that women who received a DA were less likely to share the materials they received, relative to women who received the control pamphlet (v2(1) = 8.78; P = 0.003). There was no significant group difference in the level of perceived family involvement in decision-making (v 2 (1) = 0.81; P = 0.368).
Participants named their spouse or partner most often as the family member who had read the information materials they received and had contributed to their decision-making process. By time 2, 40.3% of women in the DA group and 46.0% of women in the control group reported that their spouse or partner had read the information materials they received at their consultation. As well, 38.6% of women in the DA group and 28.6% of women in the control group reported that their spouse or partner had contributed to their decision-making about genetic testing.
Psychological variables
The DA did not appear to affect women's reported levels of psychological distress, with no significant group differences in intrusive and avoidant thoughts, anxiety or depression.
Regret
Logistic regression revealed no significant group differences in women's reported regret about their genetic testing decision six months after their consultation (v 2 (1) = 2.70; P = 0.100).
Genetic testing uptake
Genetic testing uptake was high, with 105 out of 114 (92.1%) participants eligible for genetic testing after their first consultation deciding to undergo testing. Of the six women who were awaiting the results of a relative's genetic test, four were still waiting for the results 6 months post-consultation, and two had
Yes No
Was blood drawn at first consultation? become unable to undergo genetic testing as a mutation was not identified in their affected family member. Of the remaining nine women, 6 (5.0%) reported being undecided about genetic testing and 3 (2.5%) women reported that they did not want to undergo genetic testing. Apart from the two women whose family member's results became available, all participants' genetic testing decisions were stable over the time period 6 months post-consultation. Receipt of the DA had no effect on genetic testing decision (v 2 (1) = 1.04; P = 0.793).
Discussion
This randomized trial revealed three significant main effects of a DA for women considering genetic testing for breast/ovarian cancer risk: women who received the DA had significantly higher knowledge scores, felt more informed about genetic testing and were less likely to report that other family members had read the information materials they received, compared to those in the control condition. Moreover, for women who did not have blood drawn on the day of their consultation, receiving the DA also helped them to clarify their values with regards genetic testing. Consistent with previous research, the DA did not appear to affect women's psychological functioning, their actual genetic testing decision, nor their scores on the certainty and feeling supported subscales of the decisional conflict scale [22, 37] . In general, women were knowledgeable and felt confident about their genetic testing decision, regardless of whether or not they received the DA. This can be seen in the highly skewed knowledge, decisional conflict and regret scores reported in Table 2 . Reflecting this, we report a high genetic testing uptake rate of 92.1%, confirming previous research showing that women who approach familial cancer clinics tend to be more interested in genetic testing than women with a family history of breast/ovarian cancer in the general population and in genetics research settings [38] [39] [40] [41] .
In Australia, where, as a general rule, genetic testing decisions are made only after at least one consultation with a genetic counselor and/or clinical geneticist or oncologist, it is perhaps not surprising that knowledge and certainty levels are high in this population. Despite this high level of face-to-face education and support, the DA was still able to add value over and above the consultation. Further research on the effectiveness of the DA in women who decide not to attend a familial cancer clinic after hearing about their eligibility for genetic testing (either through referral from another medical service or in the public arena) would provide valuable information about the effect of the DA on women who may have lower knowledge and certainty levels than the group who do currently attend the clinics. Indeed, recent research suggests that women who do not attend familial cancer clinics after receiving a referral from their breast cancer treatment team list more cons of genetic testing than those who do attend after their referral [42] .
The finding that women who did not give blood on the day of their consultation were more likely to benefit from the DA in terms of having clearer values is consistent with the data showing that they were more likely to read the information materials they received than women who did have blood drawn on the day of their consultation. Indeed, a recent evaluation of a French genetic testing information booklet showed a significant dose-response relationship, such that women who read the booklet most thoroughly experienced the most benefits from the tool [43] .
Our data raise an important question about when the decision about genetic testing is made by most women. It is possible that a patient who changes their mind about genetic testing after having blood drawn may choose not to receive their test results, implying that the theoretical point of decision-making is actually at the receipt of test results [12] . In practice, however, none of the women in our study changed her genetic testing decision in the 6 months post-consultation, suggesting that the actual decision-making point for the individual is at, or even before, the drawing of blood. This raises important considerations for DA developers, who generally seek to expose the patient to DAs before they feel they have made their decision. A second randomized controlled trial of this DA is currently underway, using the DA as a communication aid during genetic counseling. Data from this trial will speak to the impact of using a DA during counseling to ensure that all participants have the opportunity to use the tool before having blood drawn.
The family involvement data warrants further discussion. Firstly, the data revealed a novel finding in that women who received the tailored DA were less likely to share the tool with their family members. We did not ask about reasons for sharing or not sharing the information, but it is possible that women did not want to disclose the unique information contained in it, including the personalized risk information entered by their clinician and the personal worksheet, which was completed by more than 70% of the women who received the DA. Alternatively, the DA may have been less likely to be shared with other family members due to its length.
Secondly, of those women who did share the DA or control pamphlet with their family, the family member most likely to be named as having read the materials, and having contributed to the decision-making process, was the participant's spouse or partner. This data supports recent research emphasizing the importance of considering the spouse within the familial cancer setting [44, 45] . Traditionally, given that they are not blood relatives of the patient and hence not at genetic risk, the role of the spouse has received little attention in the familial cancer clinic process, but they clearly play a critical role in patients' decision-making about genetic testing. Given that the DA was less likely to be shared with family members than the control pamphlet, clinicians should consider providing additional, specific information for family members.
Limitations
It was not possible to collect a baseline (i.e. precounseling) assessment of participants because; (i) it is often not possible to establish a patient's eligibility for genetic testing until a full family history has been collected and verified during the first consultation; and (ii) the lead time between patients' contacting the clinic and their first appointment is often very short (i.e. 2-3 days), indicating that many baseline questionnaires would have not been completed before the consultation. However, given that the participants were randomized to receive the DA or the control pamphlet, any pre-counseling characteristics in patients should have been evenly distributed across both groups.
It was also not possible for clinicians to be blinded to the randomization status of the participants because the majority of clinicians expressed a preference for entering personalized risk information into the DA. However, we attempted to minimize the impact of this by instructing clinicians to open the recruitment package at the end of the consultation. It was also not possible to control the content of the consultation for each patient, or the additional information materials they received from their clinic or from other external sources such as the world-wide web. However, any additional sources of information should have been evenly distributed across both groups. As well, it is possible that some participants completed their questionnaires before reading their allocated information materials, despite clear written and verbal requests not to do so. The data provided on reading the materials however, showed that the large majority of participants reported that they did read the materials before completing the questionnaire.
The current DA did not cover the needs of all familial cancer clinic patients. Men considering genetic testing for breast cancer risk for example, need to consider a unique set of issues in their decision-making process about genetic testing, including the implications of their test result for their own health as well as the risks that may be passed on to their daughters. Similarly, women affected with breast cancer considering predictive testing may have different informational needs with regards to issues such as their risk of developing further cancers, either of the breast or ovaries. Indeed, it is worthwhile considering the information needs of each patient as an individual, as sometimes a 'one size fits all' approach may not fully utilize the benefits of a decision support tool such as this. It may be more beneficial, for example, for clinicians to use DAs during, or even before (when eligibility for testing has been confirmed and there is a reasonable time available before the appointment), their consultations for some patients in order ensure that they are exposed to decision support tools before making their decision about testing [46] .
Finally, the women in this study tended to have a higher education level than the general population, with 63% having a post-school qualification, compared to 52% of the general population [47] . Although this phenomenon has been identified in previous studies in the familial cancer setting, the discrepancy between the general and clinical population appears to be narrowing [39] . For example, earlier Australian data reported post-school qualifications in over 70% of women attending familial cancer clinics [48, 49] , suggesting that the numbers of women with lower educational levels is increasing in familial cancer clinics.
Practice implications
Use of a genetic testing DA in conjunction with genetic counseling can increase women's actual knowledge and feelings of being informed about genetic testing for breast/ovarian cancer risk. Family members who attend a familial cancer clinic might benefit from each receiving their own information materials, as patients may be less likely to share information tools about genetic testing if they are personalized. Finally, it is important to consider the needs and concerns of the spouse or partner in the familial cancer setting. 
